Aberrant methylation of the BRCA1 CpG island promoter is associated with decreased BRCA1 mRNA in sporadic breast cancer cells.
BRCA1 mRNA is reduced in sporadic breast cancer cells despite the lack of mutations. Because a CpG island is found at the 5' end of the BRCA1 gene, we hypothesized that the decreased BRCA1 mRNA in sporadic breast cancer was associated with aberrant cytosine methylation of the CpG island. We examined BRCA1 mRNA expression in normal human mammary epithelial cells (HMECs), peripheral blood lymphocytes (PBLs) and six sporadic breast cancer cell lines using RT-PCR. The normal breast cells expressed high levels of BRCA1 mRNA. The sporadic breast cancer cell lines and PBLs expressed lower levels of BRCA1 mRNA ranging from a 3-16-fold decrease compared to the normal breast cells. We identified a 600 bp region of the BRCA1 CpG island that possessed strong promoter activity (approximately 40-fold above control), and determined the cytosine methylation patterns of the 30 CpG sites within this region by sodium bisulfite genomic sequencing. The HMECs, PBLs and five of the sporadic breast cancer cell lines were largely unmethylated. However, one sporadic breast cancer cell line, UACC3199, was > or = 60% methylated at all 30 CpG sites (18 sites were 100% methylated) and was associated with an eightfold decrease in BRCA1 mRNA compared to normal breast cells. These findings suggest that aberrant cytosine methylation of the BRCA1 CpG island promoter may be one mechanism of BRCA1 repression in sporadic breast cancer.